SUMMARY

RESULTS
Clinical course Fig.1 shows a summary of the clinical course of the disease following hospitalization.
Of the 110 cases, 21 (19.1%) had infarction, 89 did not. Of the 89 cases without infarction, 78 had initially received treatment, while 10 had no attacks after admission and were discharged without medication. The remaining case required urgent aorto-coronary bypass graft surgery. Of those treated initially, 52 continued receiving treatment during the ensuing clinical course of their disease, while 6 required no further treatment; however, during the clinical course, cardiac events such as acute myocardial infarction, cardiac death and aorto-coronary bypass graft surgery occurred in 4 of them. Of the 10 who had received no drug treatment, 4 were able to continue without treatment and 1 underwent aorto-coronary bypass graft surgery. No "follow-up" was possible with the remaining 5 after their discharge from hospital.
Of the 21 cases with acute myocardial infarction, 14 had infarction despite medical treatment.
Seven had the infarction immediately after entering hospital and 3 of them suffered cardiac death. During a follow-up period after initial treatment, 9 of the 14 cases still receiving treatment con- Clinical course after initial treatment in patients with variant angina pectoris.
* Aorto-coronary bypass graft surgery. ** One patient who had cardiac death. *** Patients in whom we could not follow the clinical course at the time of this study.
tinued with the treatment. Later, the treatment was discontinued in 2 of these 9 patients. Of the 4 cases with infarction immediately after admission, 2 received treatment subsequently, and 1 thereafter stopped having anginal attacks and so treatment was also stopped.
Of the 110 cases with variant angina during the follow-up period, 24 had acute myocardial infarction, 21 (87.5%) of them within 1 month. The remaining 3 developed acute myocardial infarction 4, 18 and 53 months after initial diagnosis. Nine patients died during the follow-up period. Six were cardiac deaths, 3 were non-cardiac. Three of the cardiac deaths occurred within 6 days after admission and the others were 3, 4 and 53 months after initial diagnosis. Accordingly, the incidence of cardiac death within 1 year was 4.5%.
Clinical features in cases with and without acute myocardial infarction As shown in Table I , the duration of a history of angina pectoris is shorter, there is a greater incidence of rest and exertional angina and of unstable angina, and there is a greater prevalence of ST-segment elevation in the anterior lead and more frequent occurrence of arrhythmias during attacks in the infarction group when compared to the non-infarction group.
Occurrence of cardiac events in variant angina Fig.2 shows the frequency of occurrence in a 10-year period of cardiac events in patients with variant angina, classical angina and infarction angina, according to a life-table analysis. In classical angina there were 43 cases of acute myocardial infarction of which 5 had recurrences of infarction, 19 suffered cardiac death, 8 had ACBG surgery (1 case twice) and 1 had PTCA. With variant angina, there were 24 cases of acute myocardial infarction. Of these, 6 suffered cardiac death, 3 had recurrence of infarction and ACBG was performed in 3 cases. In postinfarction angina, 19 cases had a second infarct. Of these, 6 suffered cardiac death, 3 had a third infarct and ACBG was performed in 12 cases.
Three months after initial diagnosis, the frequency of cardiac events was 20.7 % in variant angina, 8.1% in classical angina and 2.1% in postinfarction angina (Fig.2 ). There were significant differences between the former and the latter 2 types of angina (p<0.01, p<0.001, respectively). However, the average annual rate of cardiac events from 6 months to 10 years after admission was 2.2% in variant angina, 3.7% in classical angina and 5.0% in postinfarction angina. Thus, the rate was higher in the latter 2 types of angina than in variant angina.
In summary, the incidence of cardiac events in variant angina is high Jpn. Heart J. May 1987 in the acute phase and the rate increases slightly thereafter, but in classical and postinfarction angina the annual rates increase by stages. Thus, it appears that the mode of occurrence of cardiac events is different in the latter 2 types of angina from that in variant angina. In order to determine why the course of variant angina proceeds satisfactorily, the factors influencing the effects of treatment were examined.
Effects of treatment and spontaneous remission
In order to examine the effects of treatment in variant angina, the treated patients were classified into 2 groups: those who continued to experience attacks (group A) and those whose attacks had completely disappeared for a long period (group B). In addition, the patients who had not had longterm treatment and had been angina-free were classified as group C. The clinical characteristics in these 3 groups were compared. As shown in Table II , group A consisted of 44 cases, group B of 43 and group C of 19, and their respective incidence rates of acute myocardial infarction were 40.9%, 4.7% and 0%, with the incidence of cardiac death being, respectively, 6.8%, 0% and 0%, giving group A the highest rates of cardiac events. In group A, 20 of 44 cases (45.5%) were treated exclusively with calcium antagonists, while 13 (29.0%) were treated with a combination of antianginal drugs; the corresponding figures, respectively, for group B were 28 of 43 (65.1%) and 8 of 43 (18.6%), indicating less use of the combined drugs with group B. With group C, 11 of the 19 received initial treatment. Of these, 7 were treated exclusively with calcium antagonists with marked effectiveness, 2 cases with anticoagulants and 1 case each with nicorandil and a combination of drugs. The remaining 8 did not receive any treatment following initial diagnosis.
The effects of treatment in group A were not good and the prognosis was poor. On the other hand, of the other 62 cases (groups B and C), a large majority had no attacks at all over a long period whether they received medical treatment or not. The cause of satisfactory prognosis may be attributed to the effectiveness of calcium antagonists, but spontaneous remis- Vol. 28 No.3 sion may also be involved. Moreover, it may also be that patients in groups B and C had much less severe disease.
There was a significantly higher frequency of rest angina in groups B (p<0.01) and C (p<0.001) than in A, but group A had a higher frequency of rest and exertional angina. Group A had a significantly greater frequency of unstable angina than group B or C (p<0.05, p<0.01, respectively). Only 22.9% of group A patients had no significant stenotic lesions, compared with 51.6% of group B and 41.7% of group C. The difference between groups A and B was significant (p<0.05). The type responding to treatment or whose treatment could be stopped had more rest angina, and fewer unstable angina and coronary artery lesions. Table III shows the clinical course of those 43 cases for whom temporary or long-term treatment was suspended. These patients were classified according to the length of time medication had been suspended: less than 3 months and 3 months or more. In the first group, 7 of 24 cases had no attacks. In the other group, none of the 19 had attacks. So there was remission in 26 cases in all. Accordingly, the frequency of spontaneous remission for all 110 cases was at least 23.6% and that of long-term remission for the 110 cases was 17.3%. However, of the group whose short-term treatment was stopped, 17 cases had recurrence of attacks and 2 had myocardial infarction, which resulted in sudden death in 1 of them. It was not possible to analyze the characteristics of the clinical features of the 17 cases in detail as the number was rather small, but they were similar to those cases still receiving treatment and having persistent angina. 
DISCUSSION
The cause of acute myocardial infarction in variant angina As previously reported1)-4) myocardial infarction often occurs soon after variant angina appears. Prinzmetal et al1) noted that acute myocardial infarction occurred in 11 of 35 cases (31.4%). According to Severi et al, 3) 23.2% of 138 cases had infarctions, 87% of which occurred within 1 month after the angina appeared. According to Waters et al,15) 13.0% of 169 cases, had infarctions, 91.0% of these occurred within 3 months. Mark et al9) reported that myocardial infarction occurred in 14 of 62 cases (22.6%) with initial medical treatment and 85.7% of them occurred within 1 month. Similarly in our study, 24 of 110 cases (21.8%) had myocardial infarction, 87.5% of them within 1 month. Therefore, the importance of treatment during the initial phase must be emphasized.
In the acute phase of this disease, most cases appear to have unstable angina; however, it is unclear whether treatment should consist of a calcium antagonist alone as the drug of choice. The initial treatment with calcium antagonists as used in this study was markedly effective in a large number of cases. But of the 10 patients who had myocardial infarction during treatment with calcium antagonists, 7 had a decrease in anginal attacks to less than half of the initial rate. In 2 other cases, despite the complete disappearance of attacks, acute myocardial infarction occurred later with further anginal attacks. Waters et al4) have reported similar cases.
It has been conjectured16),17) that a prolonged coronary artery spasm precipitates acute myocardial infarction in variant angina, but our study and that of Waters et al4) clearly indicate that factors other than spasm are more important in the pathogenesis of the infarction. Coronary artery thrombi have been found by several investigators hours after the onset of myocardial infarction with unstable angina.18)-21) It has been suggested by some that coronary artery spasm produces acute myocardial infarction in cases with normal coronary arteries.17),22),23) But Heupler et al24) reported that an ergonovine test on such patients showed negative results. O'Reilly et al,25) Glancy et al26) and Bruschke et al27) found, using coronary arteriography, that myocardial infarction in patients with normal coronary arteries is produced by a thrombus or an embolism. In cases with unstable angina, including those showing ST-segment elevation during attacks, the rate of acute myocardial infarction was higher before calcium antagonists were introduced than after they were administered. 28) If it is assumed that coronary artery spasm leads to anginal attacks and that intra-coronary thrombi precipitate acute myocardial infarction, it may be that calcium antagonists inhibit anginal attacks and that they therefore can prevent myocardial infarction. However, as this study has indicated, although anginal attacks disappeared with calcium antagonist treatment and although calcium antagonists may inhibit coronary spasm caused by thrombus formation, these drugs may not affect the thrombus itself, and therefore myocardial infarction will proceed as the thrombus increases. Accordingly, it is suggested that the initial treatment of variant angina should combine antianginal agents with anticoagulants, antiplatelet agents or thrombolytic agents. We reported earlier10) that anticoagulants were effective in some cases with variant angina.
We found that the cases with acute myocardial infarction were characterized by rest and exertional angina indicating unstable angina and multivessel disease.
Mark et al9) compared mortality and infarction rates in groups of medically treated and surgically treated patients. The incidence of these complications was higher in the former than in the latter group. The reason for poor prognosis in the medically treated group was that these rates were very much higher in the group with significant coronary disease than in the group without significant coronary disease. In our experience also, over an average period of 5.3 years (4-7 years) of non-medication following ACBG, there was no occurrence of complication. Thus, it may be that calcium antagonists, anticoagulants and surgery are needed to prevent myocardial infarction. Furthermore, we need to study the connection between the mechanism of acute myocardial infarction and variant angina.
Remission in variant angina
Calcium antagonists are effective in preventing attacks of variant angina. In comparison with other forms of angina, this treatment has had extremely good long-term results with this disease. But according to the recent report of Girotti et al12) even after treatment with antianginal agents was suspended, no attacks occurred in 4 cases over a long period. Apparently those patients had spontaneous remission. Accordingly, it is suggested that the preventive effect of calcium antagonists cannot be evaluated without considering spontaneous remission. Silverman et al29) using as subjects cases of variant angina with normal coronaries or slight stenosis, investigated the frequency of those who had no anginal attacks during a month or more without treatment. They defined such cases as spontaneous remission, and found 39% out of 59 cases experienced this remission. Of these, 15% showed no recurrence of symptoms within 2 years. This demonstrates the difficulty of evaluating the effects of medical treatment in this disease. Waters 
